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Section A 
Multiple Choice Questions 
 
This section should be answered on the multiple choice answer sheet provided.  Please ensure 
that your name and student number is written on the answer sheet and placed in the completed 
answer Booklet. 
1 mark for each question.  Total Marks for this section:  50 
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Section B 
Short Answer Questions 
Answer all 5 questions.  
Total No of Marks for this section:  50 marks    
This section should be answered in the Answer Booklet provided.  
Show all formulas and working. 




 (a)  State Dalton’s law of partial pressures for gases and give the mathematical expression of 
the law. 
   [2 marks] 
 
  (b) Decomposition of solid CaCO3 produces solid CaO and oxygen gas. What volume of O2, 
measured at 122.1 oC and 713 mm Hg, will be produced by the decomposition of 5.71 g 
of CaCO3?  
   [3 marks] 
 
(c) Water in a glass tube has lower meniscus while mercury has an upper meniscus. Explain 
the reasons behind this phenomenon in terms of adhesive and cohesive forces.  
[2 marks] 
 
(d) The phase diagram of CO2 is as follows: 
  
 
(i) At what pressure and temperature do all 3 phases exist at the same time? 
(ii) What will be the physical state of CO2   
(a) at 5.11 atm and 25oC 
(b) at 67 atm and 25oC 
[3 marks] 
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Question 2 
 
  (a) Most household refrigerators keep food and beverages at or below 4.0°C. The human 
body has an internal temperature of 37.5°C. Suppose you drink a cup of cold water (250 
g) taken from your fridge. The heat capacity of water is 4.18 J g–1 °C–1.  How much heat 
is transferred from your body to the water in order to reach thermal equilibrium? 
[3 marks] 
 
(b) Given the following thermochemical equations, calculate the standard enthalpy of 
formation for propane, C3H8(g). 
C(s) + O2(g) → CO2(g)  ∆Hr° = –393 kJ mol–1 
H2(g) + 
1
2  O2(g) → H2O(l)  ∆Hr° = –286 kJ mol–1 
C3H8(g) + 5 O2(g) → 3 CO2(g) + 4 H2O(l) ∆Hr° = –2452 kJ mol–1 
 
 [3 marks] 
 
(c)  When heated in a flame, sodium atoms emit light with a frequency of 5.09 x 1014 s–1.  
 What  is the  wavelength of this radiation in nm?   
[2 marks] 
 
(d)   A glass filled with water absorbs 2.5 x 1020 photons of wavelength 1500 nm. How much 
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(a) Give the electronic configuration of Ge in the form of the orbital box diagram and 




(b) (i) Define Electron affinity. 
 
 
(ii)Arrange the following in the increasing order of Electron affinity. 
 
   Cu, Co, Cr, Ca 
[2 marks] 
 
(c) Use VSEPR theory to predict the geometrical shapes and bond angle of the following species: 
(i) BrF5  
 





(d) Which of the following molecules will have the highest vapour pressure at standard 
condition? Explain why. 
 
i. 1-hexanol, C6H13OH;     ii. benzene, C6H6;     iii. hexane, C6H14 
 
                 [2 marks] 
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Question 4 
(a) The Henry's law constant for N2 in water at 37 oC is 8.2 x 10–7 M/mm Hg.  
  What is the equilibrium concentration of N2 in water when the partial pressure  
 of N2 is 605 mm Hg? 
[2 marks] 
(b) What is the osmotic pressure of a solution consisting of 18.0 g urea (CON2H4) diluted 
with  water to 3.00 L at 25 oC?  
    [2 marks] 
(c) What is the boiling point of a solution containing 0.80 g caffeine, C8H10N4O2, dissolved 
in 13.20 g benzene? The boiling point of pure benzene is 80.1°C, and the boiling point 
elevation constant is 2.53 K kg mol–1.  
 [2 marks] 
 
(d) Following experimental data were collected for rate of disappearance of CH3CHO, 
 CH3 CHO(g)   CH4(g)  +  CO(g) 
Expt.    [CH3CHO]  Disappearance of CH3CHO 
   (mol/L)   (mol/L•sec) 
1   0.10    0.020 
2   0.20    0.081 
3   0.30    0.182 
4   0.40    0.318 
 
(i) What is the rate equation for the reaction?  
(ii) What is the numerical value of the rate constant for the reaction? 
(iii) What are the units for the rate constant? 
 [3 marks] 
(e) Define ‘Activation Energy’.  
[1 mark] 
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Question 5 
(a) The equilibrium constant, Kp for the reaction 
 )()()( 235 gClgPClgPCl +⇔  
is found to be 1.05 at 250oC. The equilibrium partial pressures of PCl5 and PCl3 are 0.875 
atm and 0.463 atm, respectively.  
(i) What is the equilibrium partial pressure of Cl2 at 250oC? 
(ii) What is the value of Kc at the same temperature?   
[Data: R = 0.08206 L.atm.K-1.mol-1] 
               [3 marks] 
(b) The pH of a 0.100 M aqueous solution of Aniline (C6H5NH2) is 8.80. What is the Kb of 
the solution? 
 [2 marks] 
 
(c) A buffer is prepared consisting of 0.75 mol of sodium dihydrogenphosphate, NaH2PO4, 
and 0.60 mol of sodium hydrogenphosphate, Na2HPO4, dissolved in water to make a  
600.0 mL solution.  The Ka for the dihydrogenphosphate ion is 6.2 x 10–8 at 25°C. 
 
(i) What is the pH of the buffer? 
 
(ii) 10 mL of 1.0 mol L–1 HCl is added to 600.0 mL of the buffer. What is the change 
in the pH of the buffer? 
[3 marks] 
  (d) The Ksp of PbCl2 is 1.7 x 10–5 at 25 oC. What is the concentration of Cl–(aq) in a 
saturated solution of PbCl2(aq)? 
[2 marks] 
 
 End of Examination paper 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE 
 
Semester 1, 2015 FINAL EXAMINATION 
 SCH101 – Chemical Concepts 
Page 8 of 23   
Some physical constants that might be useful: 
Avogadro’s number, NA = 6.022 x 1023  
Universal gas constant, R = 0.08206 L.atm/mol.K  = 8.314 J/K.mol = 8.314 L.kPa/K.mol 
Rydberg constant, R = 2.179x10-18 
Speed of light, c = 2.998 x 108 m/s 
Plank’s constant, h = 6.63 x 10-34 Js; 
1 atm= 760 mm Hg = 760 torr =1.01325 bar = 101.325 kPa 
Standard pressure and temperature (STP) 
T = 273.16 K,  P = 1.00 atm,  V = 22.4 L for 1.00 mol 
1 cal = 4.184 J 
 
Some equations that might be useful 
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ℎ
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